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221194US 

IN THE UNITED STATES PATENT & TRADEMARK OFFICE 
IN RE APPLICATION OF : : 
PHILIPPE FRANCOIS : 

SERIAL NO: NEW U.S. PCT APPLN. : ATTN: APPLICATION BRANCH 
(Based on PCT/FR00/02656) 

FILED: HEREWITH : 

FOR: DELIVERY VALVE DEVICE FOR 
REFRIGERANT COMPRESSOR 

PRELIMINARY AMENDMENT 

ASSISTANT COMMISSIONER FOR PATENTS 
WASHINGTON, D.C. 20231 

SIR: 

Prior to a first examination on the merits, please amend the above-identified 
application as follows: 

IN THE CLAIMS 
Please cancel Claims 1-11 without prejudice. 
Please add new Claims 12-22 as follows: 

12. (New) A delivery valve device for a refrigerant compressor comprising: 

a valve plate pierced with at least one fluid delivery passage; 

at least one delivery valve closing said at least one fluid delivery passage on a 
downstream side in a direction of delivery of the fluid, and secured, at one of its ends, to the 
valve plate by first fixing means; and 

at least one delivery valve stop; 



wherein said at least one delivery valve is held at its other end, in almost permanent 
sliding contact with the valve plate by a spring secured to the valve plate by second fixing 
means. 

13. (New) The delivery valve device as claimed in claim 12, wherein said spring 
includes an elastic leaf fixed at one end to the valve plate by said second fixing means and 
pressing, toward its other end, the at least one delivery valve onto the valve plate. 

14. (New) The delivery valve device as claimed in claim 13, wherein said first and 
second fixing means at a same time fix said at least one delivery valve stop to the valve plate 
so that the valve stop clamps the at least one delivery valve and the spring onto the valve 
plate at the first and second fixing means. 

15. (New) The delivery valve device as claimed in claim 12, wherein said first and 
second fixing means include rivets. 

16. (New) The delivery valve device as claimed in claim 12, further comprising pegs 
fixed into the valve plate to prevent the at least one delivery valve and said spring from 
rotating. 

17. (New) The delivery valve device and as claimed in claim 12, comprising two 
delivery valves closing two passages in the valve plate, wherein said spring is a single spring 
for the two delivery valves and said stop is a single stop for the two delivery valves. 

18. (New) The delivery valve device as claimed in claim 17, wherein said spring is 
in a shape of a U with branches that respectively press free ends of the two delivery valves 
against the valve plate and a central part of which is fixed to the valve plate by said second 
fixing means, and wherein said at least one delivery valve stop is in a shape of a U with 
branches acting as respective stops for the delivery two valves, ends of which are fixed to the 



-2- 



valve plate by said first fixing means and a central part of which is fixed to the valve plate by 
said second fixing means. 

19. (New) The delivery valve device as claimed in claim 12, wherein said fixing 
means and said at least one delivery valve and said spring are configured to, at a same time, 
prevent the at least one delivery valve and the spring from rotating. 

20. (New) The delivery valve device as claimed in claim 19, wherein the fixing 
means includes rivets collaborating with fixing orifices in said at least one delivery valve and 
the spring, the fixing orifices having a cross-section of a non-circular shape. 

21. (New) The delivery valve device as claimed in claim 20, wherein said shape of 
the cross-section of the fixing orifices is star shaped. 

22. (New) The delivery valve device as claimed in claim 12, wherein said at least 
one delivery valve has a part of reduced width in a region of lesser stress to adapt to a 
stiffness of said at least one delivery valve. 

IN THE ABSTRACT 
Please delete the original Abstract on page 1 1 in its entirety and insert therefor: 
ABSTRACT 

A delivery valve device for a refrigerant compressor. The delivery valve device 
include a valve plate with the delivery passage closed by a delivery valve fixed at one end to 
the valve plate and pressed against this valve plate at its free end by a spring. A valve stop is 
fixed with the delivery valve and the spring to the valve plate to clamp one end of the 
delivery valve and of the spring onto the valve plate using rivets. The sliding contact of the 
free end of the delivery valve on the plate avoids valve bounce and flutter. Such a delivery 
valve may reduce the noise level in refrigeration compressors. 



REMARKS 

Favorable consideration of this application, as presently amended, is respectfully 
requested. 

The present preliminary amendment is submitted to place the above-identified 
application in more proper format under United States practice. 

By the present preliminary amendment original Claims 1-11 are cancelled and new 
Claims 12-22 are presented for examination. New Claims 12-22 are deemed to be self- 
evident from the original disclosure, including original Claims 1-11, and thus are not deemed 
to raise any issue of new matter. Further, new Claims 12-22 are not believed to be more 
narrow in scope in any aspect in comparison with original Claims 1-11. 

A new Abstract believed to be in more proper format under United States practice is 
also submitted herein. 
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The present application is believed to be in condition for a full and thorough 
examination on the merits. An early and favorable consideration of the present application is 
hereby respectfully requested. 
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DELIVERY VALVE DEVICE FOR REFRIGERANT COMPRESSOR 

5 The invention relates to a delivery valve device for a 
refrigerant compressor. 

Refrigerant compressors of various types, for example 
reciprocating or rotary compressors, are known, 
10 particularly hermetically sealed motor-driven 

compressors for domestic or commercial refrigeration 
and air conditioning. All these compressors have the 
function of compressing a refrigerant fluid. 

15 The general principle of such compressors is 
illustrated in Figure 1, which schematically depicts, 
in a cylinder, a piston 19, a valve plate 11 and a 
cylinder head comprising two chambers 16 and 18. The 
walls of the cylinder, the piston 19 and the valve 

20 plate 11 delimit a compression/expansion chamber 15. 
The valve plate 11 has an intake passage 110, between 
the compression/expansion chamber 15 and the intake 
chamber 16, and a delivery passage 111 between the 
chamber 15 and the delivery chamber 18. An intake valve 

25 12 is positioned on the valve plate 11 and pressed 
against it. During the intake phase, the valve 12 opens 
under the effect of the pressure difference between the 
compression/expansion chamber 15, which increases in 
volume because of the retreating movement of the piston 

30 (here assumed to be of the reciprocating type) , and the 
intake chamber 16. The movement of the intake valve is 
limited by a stop 17. At the end of the intake phase, 
the valve 12 closes again against the valve plate, 
sealing the passage 110 against fluid when compression 

35 begins. 

A delivery valve 13 is positioned on the valve plate 11 
and pressed against it. It is generally built in at one 
end and free at the other end. During the delivery 
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Phase, the valve 13 opens under the effect of the 
pressure difference between the chamber 15, where the 
fluid is compressed under the effect of the piston 19, 
and the delivery chamber 18. The movement of the 
5 delivery valve 13 is limited by a delivery vave stop 14 
against which the valve 13 comes into contact. At the 
end of the delivery phase, the delivery valve 13 closes 
again against the valve plate 11, sealing against the 
reflux of the fluid through the passage 111. 

10 

In fact, it is found that the operation of the valves 
explained herein above is more complicated than that. 
In particular, the intake and delivery valves generally 
open several times during a given phase in the cycle 
15 and experience a fluttering movement between the valve 
plate and the stop. This flutter leads to metal-to- 
metal impact which generates noise and greatly 
increases the noise level of the compressor, 
particularly as far as the delivery valve is concerned. 

20 

A valve device of this type is described for example in 
American patent US 5 110 272. Therein can be found all 
the elements described above. The problem that this 
device sets out to solve is that of giving the delivery 

25 valves sufficient flexibility while at the same time 
keeping its axial bulk to an acceptable level. This is 
achieved by providing a L-shaped valve. However, this 
valve lifts a great way off the valve plate when it 
opens, and is therefore subject to the flutter 

30 described above and to the ensuing disadvantages. 



The object of the invention is to appreciably reduce 
the noise level of the compressor by limiting the 
impact due to the delivery valve. 

The subject of the invention is therefore a delivery 
valve device which overcomes the drawbacks described 
herein above by virtue of a modification to the 
AMENDED SHEET 
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principle of the valve on the delivery side which 
consists in keeping the delivery valve in constant 
contact, at both ends, with the valve plate. 

5 According to the invention, there is therefore provided 
a delivery valve device for a refrigerant compressor of 
the type comprising a valve plate pierced with at least 
one fluid delivery passage, at least one delivery valve 
closing said passage on the downstream side in the 
10 direction of delivery of the fluid, and secured, at one 
of its ends, to the valve plate by first fixing the 
means and at least one delivery valve stop, said device 
being characterized in 
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that said delivery valve is secured, at one of its 
ends, to the valve plate by first fixing means and is 
held at its other end, in almost permanent sliding 
contact with the valve plate by a spring secured to the 
5 valve plate by second fixing means. 

By virtue of the fact that the valve stressing spring 
allows it to slide but not to lift off the valve plate, 
there is no bounce and flutter of the valve, hence 
10 reducing the noise level. 

Another important advantage of the device according to 
the invention is the increase in the refrigeration 
capacity of the compressor, for the same cylinder 
15 capacity, through the limiting of the effects of 
delayed closure of the delivery valve. 

The invention will be better understood and other 
features and advantages will become apparent through 
the description below and the appended drawings in 
2 0 which: 

Figure 1 is an outline diagram of the system of 
valves of a known compressor; 

Figure 2 depicts, in section, the principle of 
25 a delivery valve device according to the 

invention; 

Figure 3 is one exemplary embodiment of the 
delivery valve device according to the 
invention, with just one valve; 
30 - Figures 4 and 5 depict two alternative forms of 

a double valve device according to the 
invention; and 

Figure 6 is a diagram illustrating another 
feature of the delivery valve. 

35 

Figure 1 has already been described above. 

Figure 2 illustrates the principle of the delivery 
valve device according to the invention. Mounted on the 
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valve plate 21 comprising a delivery passage 27 is a 
delivery valve 22. This valve is held, at one end, 
secured to the valve plate via fixing means such as a 
rivet 26 which also fixes a delivery valve stop 24. The 
5 other end of the delivery valve 22 is free but kept in 
constant and sliding contact with the valve plate 21 by 
a spring 23, preferably a leaf spring, one end of which 
is fixed to the valve plate and the other end of the 
stop 24 by other fixing means such as another rivet 26. 
10 Thus, the valve stop 24 also clamps the valve 22 and 
the spring 23 to the valve plate 21. 

In that way, the free end of the valve can slide 
against the valve plate while being kept in contact 

15 with it, during opening deformation of the valve in the 
compressed-fluid delivery phase. By virtue of this 
almost permanent contact, the impacts of the valve 
against the stop or against the valve plate which are 
due to the intrinsic stiffness of the valve and to the 

20 effect of inertia after opening, are reduced 
considerably. 

Figure 3 depicts one exemplary embodiment of the device 
according to the invention. The same reference numerals 

25 denote the same elements as in Figure 2. In Figure 3, 
in addition to the valve plate 21, the valve stop 24 
and the delivery valve 22, there are also depicted the 
intake valve 28 and a valve plate gasket 29. Also 
depicted are the two fixing rivets 2 6 which are 

30 preferred fixing means but which could be replaced by 
other known means. The delivery valve 22 comprises a 
reduced-width part 220, of which more later, and a 
notch 221 to allow the passage of a peg 25 which 
centers the component and more particularly the valve 

35 22 and prevents them from rotating. If necessary, 
another peg may be provided for immobilizing the spring 
23. 

The solution according to the invention thus has the 



advantages of simplicity, reducing the number of 
components to a minimum, increasing their robustness 
(minimum number of drillings in the weakest components) 
and reducing the cost by not requiring the stop to be 
5 machined, which stop is generally a component made of 
sintered metal. 

In certain applications, particularly commercial ones, 
requiring a high power, therefore a high cylinder 

10 capacity and a high fluid flow rate, there are problems 
of routing this flow rate with the most compact 
possible compressor equipment. This problem cannot be 
solved satisfactorily with large-diameter passages in 
the valve plate because it is then very difficult to 

15 house an appropriate valve. One solution therefore 
consists in providing two smaller passages in the valve 
plate, for delivery and for intake. 

Figure 4 depicts one embodiment of the delivery valve 

20 device according to the invention, suited to this 
solution. The valve plate 21' comprises two delivery 
passages 27 and 27', each closed via a delivery valve 
22 and 22' respectively. These valves are kept secure 
to the valve plate at one end. Their free end is kept 

25 in sliding contact with a plate 21' by a single U- 
shaped spring 23', the branches of which press 
respectively on the free ends of the valves and the 
central part of which is fixed to the valve plate by a 
rivet 26 which also serves to fix, in its central part, 

30 a single valve stop 24' , also U-shaped. The branches of 
this stop are fixed at their end, together with the 
non-free end of the valve, by other rivets 26. The way 
in which each delivery valve works is strictly 
identical to the mode of operation of the single 

35 delivery valve of Figure 3. 

For centering the various components and preventing 
them from rotating, there are provided, for example, 
three pegs 25,25' and 25". 
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The other elements depicted are identical to those of 
Figure 3 and bear the same references. 

Figure 5 depicts an alternative form of the device of 
5 Figure 4. The only modification made is the omission of 
the centering pegs which therefore entails a small 
modification to the valve plate, 21" instead of 21', 
the delivery valve 22.1 and 22.2 instead of 22 and 22', 
the spring and the stop, 23" and 24" instead of 23' and 
10 24' . 



To maintain the function of preventing the valves and 
the spring from rotating, it is merely envisaged for 
the cylindrical cross section of the holes used for 

15 fastening these to be modified so that they are no 
longer circular, as is usually the case, but preferably 
a star-shaped cross section (although other shapes 
would also be possible) . The material of the rivets 26 
which is displaced by the riveting operation occupies 

20 the star- or other-shaped volume inside the valves and 
the spring, thus preventing them from rotating. 

It is obvious that this solution can also be adopted in 
the case of the exemplary embodiment with just one 
25 valve in Figure 3. 

It is now necessary to return to the shape of the 
delivery valves, namely the use of a part of reduced 
width 220. 

30 

For the high fluid pressures that may be used, (when 
the pressure in the delivery chamber becomes very much 
higher than the pressure in the compression/expansion 
chamber) an effect of the valve being extruded through 
35 the delivery passage, somewhat like stamping in 
reverse, may occur when the delivery valve is in the 
closed position. To avoid detrimental consequences, the 
thickness of the valve leaf needs therefore to be 
AMENDED SHEET 



increased, and this results in greater stiffness. To 
compensate for that, provision is therefore made for 
the width of the valve to be reduced in a region of 
lower stress. 

5 

Figure 6 illustrates the principle of this feature. 
This figure schematically depicts the valve plate 21, 
the valve 22 in the open position fixed by the rivet 2 6 
and the spring 23. It can be seen that in the open 

10 position, because of the deformation of the valve, 
maximum stresses are applied approximately to the zones 
222 delimited by the dashes. By contrast, in a zone 
such as 223, delimited approximately by dotted lines, 
the stresses are at a minimum and the width reduction 

15 220 can therefore be applied there. 

Of course the exemplary embodiments described do not in 
any way limit the invention. This invention applies 
irrespective of the type of compressor and irrespective 
20 of the type of refrigerant used. 
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CLAIMS 

1. A delivery valve device for a refrigerant 
compressor of the type comprising a valve plate (11; 

5 21;21';21") pierced with at least one fluid delivery 
passage, at least one delivery valve 

(13;22;22' ;22 . 1, 22 .2) closing said passage on the 
downstream side in the direction of delivery of the 
fluid, and secured, at one of its ends, to the valve 

10 plate (21;21' ;21") by first fixing means (26), and at 
least one delivery valve stop ( 14 ; 24 ; 24' ; 24") , said 
device being characterized in that said delivery valve 
(22;22' ;22 . 1, 22 .2) is held at its other end, in almost 
permanent sliding contact with the valve plate by a 

15 spring (23; 23' ; 23") secured to the valve plate by 
second fixing means (26) . 

2. The delivery valve device as claimed in claim 1, 
characterized in that said spring consists of an 

20 elastic leaf fixed at one end to the valve plate by 
said second fixing means and pressing, toward its other 
end, the valve onto the valve plate. 

3. The delivery valve device as claimed in claim 2, 
25 characterized in that said first and second fixing 

means (26) at the same time fix said valve stop 
(24;24';24") to the valve plate so that the stop clamps 
the delivery valve and the spring onto the valve plate 
at these fixing means. 

30 

4. The delivery valve device as claimed in any one of 
the preceding claims, characterized in that said first 
and second fixing means consist of rivets (26) . 

35 5. The delivery valve device as claimed in any one of 
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the preceding claims, characterized in that it further 
comprises pegs (25; 25' ; 25") fixed into the valve plate 
(21;21') to prevent the said delivery valve (22;22,22') 
and said spring (23;23') from rotating. 

6. The delivery valve device and as claimed in any 
one of the preceding claims, characterized in that it 
comprises two delivery valves (22;22') closing two 
passages in the valve plate (21'), in that said spring 
(23' ) is a single spring for the two valves and in that 
said stop (24') is a single stop for the two valves. 

7. The delivery valve device as claimed in claim 6, 
characterized in that said spring (23' ) is in the shape 
of a U the branches of which respectively press the 
free ends of the valves against the valve plate and the 
central part of which is fixed to the valve plate by 
said second fixing means (26) and in that said valve 
stops (24') is in the shape of a U the branches of 
which act as respective stops for the two valves, the 
ends of which are fixed to the valve plate by said 
first fixing means (26) and the central part of which 
is fixed to the valve plate by said second fixing means 
(26) . 

8. The delivery valve device as claimed in any one of 
claims 1 to 4 or 6 or 7, characterized in that said 
fixing means (26') and said delivery valve or valves 
(22.1,22.2) and said spring (23") are designed to, at 
the same time, prevent the valve or valves and the 
spring from rotating. 

9. The delivery valve device as claimed in claim 8, 
characterized in that the fixing means consist of 
rivets (26) collaborating with fixing orifices in said 
delivery valve or valves (22.1,22.2) and the spring 
(23") which have a cross section of non-circular 
shapes . 
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10. The delivery valve device as claimed in claim 9, 
characterized in that said shape of the cross section 
of the orifices is star shaped. 

5 

11. The delivery valve device as claimed in any one of 
the preceding claims, characterized in that said 
delivery valve or valves (22 ; 22' ; 22 . 1 , 22 . 2 ) have a part 
(220) of reduced width in a region of lesser stress 

10 (223) so as to adapt the stiffness of said valves. 



AMENDED SHEET 



11 

ABSTRACT 

DELIVERY VALVE DEVICE FOR REFRIGERANT 
5 COMPRESSOR 

The invention relates to a delivery valve device for a 
refrigerant compressor. 

10 

The device comprises of a valve plate (21) with the 
delivery passage (27) closed by a delivery valve (22) 
fixed at one end to the valve plate and pressed against 
this plate at its free end by a spring (23) . A valve 
15 stop (24) is fixed with the valve and the spring to the 
valve plate so as to clamp one end of the valve and of 
the spring onto the valve plate using rivets (26) . The 
sliding contact of the free end of the valve on the 
plate avoids valve bounce and flutter. 

20 

The invention applies to the reduction of the noise 
level in refrigeration compressors. 



Figure 2 . 

25 
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Declaration and Power of Attorney for Patent Application 
Declaration et Pouvoirs pour Demande de Brevet 

French Language Declaration 



En tant I'inventeur nomme ci-apres, je declare par le 
present acte que: 



As a below named inventor, I hereby declare that: 



Mon domicile, mon adresse postale et ma nationality sont 
ceux figurant ci-dessous a cote de mon nom. 



My residence, mailing address and citizenship are as 
stated next to my name. 



Je crois etre le premier inventeur original et unique (si un 
seul nom est mentionne ci-dessous), ou Tun des premiers 
co-inventeurs originaux (si plusieurs noms sont mentionnes 
ci-dessous) de I'objet revendique, pour lequel une 
demande de brevet a ete deposee concernant Tinvention 
intitulee 



I believe I am the original, first and sole inventor (if only one 
name is listed below) or an original, first and joint inventor 
(if plural names are listed below) of the subject matter 
which is claimed and for which a patent is sought on the 
invention entitled. 



DELIVERY VALVE DEVICE FOR REFRIGERANT 
COMPRESSOR 



et dont la description est fournie ci-joint 



the specification of which 



□ ci-joint 

□ a ete deposee le 



sous le numero de demande des Etats-Unis ou le 
numero de demande international PCT 



□ is attached hereto. 

Fj3 was filed on September 26, 2000 



as United States Application Number or PCT 
International Application Number 



et modifiee le 
_ (le cas echeant). 



PCT/FR00/02656 and was amended on 
___ (if applicable) 



Je declare par le present acte avoir passe en revue et 
compris le contenu de la description ci-dessus, 
revendications comprises, telles que modifiees par toute 
modification dont il aura ete fait reference ci-dessus. 



I hereby state that I have reviewed and understand the 
contents of the above identified specification, including the 
claims, as amended by any amendment referred to above. 



Je reconnais devoir divulguer toute information pertinente 
a la brevetabilite, comme defini dans le Titre 37, § 1.56 du 
Code federal des reglementations. 



I acknowledge the duty to disclose information which is 
material to patentability as defined in Title 37, Code of 
Federal Regulations, § 1.56. 
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French Language Declaration 



Je revendique par le present acte avoir la priorite etrangere, en 
vertu du Titre 35, § 1 19(a)-(d) ou § 365(b) du Code des Etats- 
Unis, sur toute demande etrangere de brevet ou certificat 
d'inventeur ou, en vertu du Titre 35, § 365(a) du meme 
Code, sur toute demande internationale PCT designant au 
moins un pays autre que les Etats-Unis et figurant ci-dessous 
et, en cochant la case, j'ai aussi indique ci-dessous toute 
demande etrangere de brevet, tout certificat d'inventeur ou 
toute demande internationale PCT ayant une date de depot 
precedent celle de la demande a propos de laquelle une 
priorite est revendiquee. 



Prior Foreign Application(s) 

Demande(s) de brevet anterieure(s) dans u 



(Number) 
(Numero) 



(Country) 
(Pays) 



(Number) 
(Numero) 



(Country) 
(Pays) 



Je revendique par le present acte tout benefice, en vertu du 
Titre 35, § 119(e) du Code des Etats-Unis, de toute demande 
de brevet provisoire effectuee aux Etats-Unis et figurant ci- 



I hereby claim foreign priority under Title 35, United States 
Code, § 119 (a)-(d) or 365(b) of any foreign application(s) for 
patent or inventor's certificate, or § 365(a) of any PCT 
International application which designated at least one country 
other than the United States, listed below and have also 
identified below, by checking the box, any foreign application 
for patent or inventor's certificate, or PCT International 
application having a filing date before that of the application on 
which priority is claimed. 



Priority Claimed 
Droit de priorite 
Revendique 



28 September 1999 

(Day/Month/Year Filed) 
(Jour/Mois/Anne de depot) 



(Day/Month/Year Filed) 
(Jour/Mois/Anne de depot) 



Yes 
Oui 

□ 

Yes 
Oui 



I hereby claim the benefit under Title 35, United States Code, 
§11 9(e) of any United States provisional application(s) listed 
below. 



(Application No.) (Filing Date) 

(N e de demande) (Date de depot) 

Je revendique par le present acte tout benefice, en vertu du 
Titre 35, § 120 du Code des Etats-Unis, de toute demande de 
brevet effectuee aux Etats-Unis, ou en vertu du Titre 35, 
§ 365(c) du meme Code, de toute demande internationale PCT 
designant les Etats-Unis et figurant ci-dessous et, dans la 
mesure ou I'objet de chacune des revendications de cette 
demande de brevet n'est pas divulgue dans la demande 
anterieure americaine ou internationale PCT, en vertu des 
dispositions du premier paragraphe du Titre 35, § 1 12 du Code 
des Etats-Unis, je reconnais devoir divulguer toute information 
pertinente a la brevetabilite, comme defini dans le Titre 37, 
§ 1.56 du Code federal des reglementations, dont j'ai pu 
disposer entre la date de depot de la demande anterieure et la 
date de depot de la demande nationale ou internationale PCT 
de la presente demande: 

PCT/FR00/02656 26 September 2000 

(Application No.) (Filing Date) 

(N e de demande) (Date de depot) 



(Application No.) (Filing Date) 

(N 2 de demande) (Date de depot) 

I hereby claim the benefit under Title 35, United States Code, 
§ 120 of any United States application(s), or § 365(c) of any 
PCT International application designating the United States, 
listed below and, insofar as the subject matter of each of the 
claims of this application is not disclosed in the prior United 
States or PCT International application in the manner provided 
by the first paragraph of Title 35, United States Code, § 112, I 
acknowledge the duty to disclose information which is material 
to patentability as defined in Title 37, Code of Federal 
Regulations, § 1.56 which became available between the filing 
date of the prior application and the national or PCT 
International filing date of this application. 



(Status: Patented, Pending, Abandoned) 
(Statut : brevete, en cours d'examen, abandonne) 



(Application No.) (Filing Date) 

(N a de demande) (Date de depot) 

Je declare par le present acte que toute declaration ci-incluse 
est, a ma connaissance, veridique et que toute declaration 
formulee a partir de renseignements ou de suppositions est 
tenue pour veridique; et de plus, que toutes ces declarations 
ont ete formulees en sachant que toute fausse declaration 
volontaire ou son equivalent est passible d'une amende ou 
d' une incarceration, ou des deux, en vertu de la § 1001 du 
Titre 18 du Code des Etats-Unis, et que de telles declarations 
volontairement fausses risquent de compromettre la validite de 
la demande de brevet ou du brevet delivre a partir de celle-ci. 



(Status: Patented, Pending, Abandoned) 
(Statut : brevete, en cours d'examen, abandonne) 

I hereby declare that all statements made herein of my own 
knowledge are true and that all statements made on 
information and belief are believed to be true; and further that 
these statements were made with the knowledge that willful 
false statements and the like so made are punishable by fine 
or imprisonment, or both, under Section 1001 of Title 18 of 
the United States Code and that such willful false statements 
may jeopardize the validity of the application or any patent 
issued thereon. 
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o 3 E' ^ id; 



OS 



in F. Obion, Reg. No. 24.618; Marvin J Spivak, Reg. N o. 24,913; C. Irvin McClelland, Reg. N o. 21,124, Gregory J. Maier, Reg No. 
^5^99; Arthur I Neustadt, Reg NqJ24j354, Richard D Kelly, Reg. No. 27,757 ; James D. Hamilton, Reg N o. 28,421 ; Eckhard H. Kuesters, 
Reg. No. 28,870, Robert T. Pous, Reg. N o. 29.099 ; Charles L. Gholz, Reg. No 26,395; William E Beaumont, Reg No_3 0,996 ; Jean-Paul 
Lavalleve~T^eq N o. 31,451; Stephen G. Baxter, Reg. No. 32, 884. Richard L. Treanor, Reg Nr. 3q^7Q Steven P Weihrouch, Reg. No. 
j^Sgj^John T Goolkasian, Reg. No^gjSJ^g, Richard L. Chinn, Reg N o. 34.305, Steven E Lipman, Reg No. 30,01 1 , Carl E Schlier, Reg. 
No _34.426; James J. Kulbaski, Reg. No. 34 JL 648; Richard A. Neifeld, Reg. Ng^3fL29ii; J. Derek Mason, Reg. No 7^35, 2 70, Surinder Sachar, 



Reg. No . 34,423; Christina M. Gadiano, Reg. N o 37,628 ; Jeffrey B. Mclntyre, Reg. No. 36.867j William T. Enos, Reg. No. 33,128 , Michael E. 
McCabe. Jr.. Reg N o 37,1 82^ Brad lev D Lytle, Reg N o 40,0 73; and Michael R Casey, Reg No. 40,29j 4, with full powers of substitution and 
revocation. 



French Language Declaration 



POUVOIRS. En tant que I'mventeur cite, je designe par la 
presente l'(les) avocat(s) et/ou agent(s) suivant(s) pour qu'ils 
poursuive(nt) la procedure de cette demande de brevet et 
traite(nt) toute affaire s'y rapportant avec I'Office des brevets 
des marquees (mentionner le nom et le num&ro 
'enregistrement) 



POWER OF ATTORNEY: As a named inventor, I hereby 
appoint the following attorney(s) and/or agent(s) to prosecute 
this application and transact all business in the Patent and 
Trademark Office connected therewith: (list name and 
registration number) 



Addresser toute correspondance a 



Send Correspondence to 
Oblon, Spivak, McClelland, Maier & Neustadt, P.C. 

FOURTH FLOOR 
1755 JEFFERSON DAVIS HIGHWAY 
ARLINGTON, VIRGINIA 22202 USA 



Adresser tout appel telephonique a 
(nom et numero de telephone) 



Direct Telephone calls to (name and telephone number) 
(703) 4 13-3000 



Nom complete de I'unique ou premier inventeur 


Full name of sole or first inventor a r\ LflADC OfifV? 
Philippe FRANCOIS I 3 HARD £UU£ 


Signature de I'mventeur Date 


Inventor's signature • — Date 


Domicile 


Residence 

38440 ARTA5 FRANCE 


Nationality 


Citizenship j- 
French y|s/\ 


Adresse Postale 


Post Office Address 
Le Metras 




38440 ARTAS FRANCE 


Nom complete du second co-inventeur, le cas echeant 


Full name of second joint inventor, if any 


Signature de I'mventeur Date 


Second inventor's signature Date 


Domicile 


Residence 


Nationality 


Citizenship 


Adresse Postale 


Post Office Address 







(Supply similar information and signature for third and subsequent 
loint inventors ) 
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